Quinolones are increasingly favored over trimethoprim-sulfamethoxazole (TMP-SMX) for empirical treatment of uncomplicated urinary tract infection (UTI). This is associated with increasing resistance toward this broad-spectrum group of antibiotics. Our objective is to describe the prescribing patterns and identify determinants of the choice between TMP-SMX and quinolones for outpatient UTI treatment in Switzerland. An ongoing national Sentinel surveillance system was used to study 11,799 antibiotic prescriptions for UTI in adult outpatients and associated physician and patient factors between 2006 and 2008, to compare the prescription of quinolones versus that of TMP-SMX for treatment of UTI. Most UTI episodes were diagnosed as cystitis (90%). TMP-SMX was prescribed for one-fifth (22%) of UTIs. Independent predictors for prescribing quinolones were pyelonephritis and physicians with low thresholds for prescribing antibiotics for upper respiratory tract infections ("high prescribers"), whereas female patients were more likely to receive TMP-SMX. High-prescribing physicians also more often cared for patients who themselves favor antibiotic treatment (P < 0.001). Quinolones are commonly prescribed to outpatients with UTI. Nonclinical factors influence the choice of quinolones versus TMP-SMX, which may provide opportunities for interventions to improve prescribing patterns and control quinolone resistance.
U
rinary tract infection (UTI) is the most frequent bacterial infection encountered in adult primary care. As antibiotics are considered the standard treatment, UTIs account for about 15% of outpatient antibiotic prescriptions. Currently, trimethoprim-sulfamethoxazole (TMP-SMX) or a quinolone is the most commonly used drug for the treatment of UTIs (42) . Increasing resistance trends among uropathogens, primarily Escherichia coli, complicate the choice of antibiotics in the outpatient management of UTI (16) .
The Infectious Disease Society of America (IDSA) and European guidelines recommend TMP-SMX for 3 days as a standard primary therapy for uncomplicated cystitis, if the local prevalence of TMP-SMX resistance rate does not exceed 10 to 20% (36, 44) . Some authorities even suggested continuing the use of TMP-SMX even if resistance rates are 30% or higher, in light of the benign, self-limited course of uncomplicated UTI and given the threat of emerging quinolone resistance (12, 16, 20, 28, 34, 35, 38) . However, prescribing practices suggest that current guidelines are often not followed and that use of quinolones in UTI is in fact increasing (3, 11, 22, 23, 33, 42) . Given the documented correlation between antibiotic use and resistance rate, this is likely to increase the problem of quinolone-resistant pathogens (9) .
Antibiotic prescribing practices for respiratory tract infections have been carefully studied, but there is little corresponding literature for urinary tract infections (5, 10, 21, 24, 32, 40) . Knowledge of prescribing patterns is essential for the development of interventions aimed at changing antibiotic prescribing behavior. Switzerland is among the European countries with relatively low outpatient antibiotic consumption rates (6) . Nevertheless, use of quinolones is high, even though TMP-SMX resistance is below 30% (per the Swiss database on antibiotic resistance, http://www.search.ifik.unibe.ch). In the current study, we analyzed prescribing patterns for UTI in Switzerland and identified physician and patient characteristics that influenced the choice between TMP-SMX and quinolones in order to provide a basis upon which to develop specific interventions to reduce excessive quinolone usage.
MATERIALS AND METHODS
Swiss Sentinel Surveillance Network. We used data on prescriptions of antibiotics collected within the Swiss Sentinel Surveillance Network between January 2006 and December 2008 (http://www.sentinella.ch).
The Swiss Sentinel Surveillance Network was established in 1986 and consists of a voluntary network of selected general practitioners. In the selection process the distributions of all physicians by their specialty, of the political states (cantons), and of rural and urban regions are considered. Participants are recruited in annual advertisement campaigns or are directly addressed by regional representatives. The participation in the Sentinel Network is on a voluntary basis. In 2008, the number of physicians participating was 195 (109 general practitioners, 57 internists, and 29 pediatricians) covering 3.1% of all Swiss practitioners in primary care.
Since 1 January 2006, Sentinel physicians have been asked to report data on all prescribed antibiotics, which include all oral and injected antibiotics, on a weekly basis to the Swiss Federal Office of Health (SFOH). Topical application of antibiotics is not reported in the weekly form. Additionally, information on patient demographics, indication for antibiotic treatment, and antibiotic class prescribed is recorded for each visit.
Sentinel physicians also report on other topics, such as activity of influenza-like illness (http://www.sentinella.ch).
Study population. From a total of 87,629 antibiotic prescriptions during the study period, 15,013 prescriptions were for UTI. Excluded from the analysis were 26 physicians (829 prescriptions) in 2006, 12 physicians (398 prescriptions) in 2007, and 18 physicians (656 prescriptions) in 2008 who did not report regularly (reports for Ͻ39 weeks in a year) and 298 additional prescriptions, for which information about indication for an-tibiotic treatment, antibiotic class, sex, year of birth, or patient preference regarding antibiotic prescription was lacking. Subsequently, patients who were aged Ͻ17 years (n ϭ 998) or who were treated by a pediatrician (n ϭ 72) were excluded. Of the remaining 13,943 visits, we excluded 2,144 visits in which an antibiotic class other than TMP-SMX or quinolone was prescribed. This left a total of 11,799 prescriptions for analysis.
In the surveys, the attitude of the patient regarding antibiotic prescription was classified into the following three categories by the treating physician, i.e., the physician's perception of a patient's attitude: (i) patients favoring antibiotic treatment, (ii) patients adopting a neutral position regarding antibiotics, and (iii) patients being reluctant to undergo antibiotic therapy. For analysis we grouped "neutral" and "reluctant" attitudes into patients "not favoring" antibiotic treatment, since the "reluctant" group was a small proportion of the total (2%) and did not show significant differences in univariate analysis (data not shown).
A physician's prescribing practice of antibiotics was classified based on data collected for activity of influenza-like illnesses between 2006 and 2008. For each physician, the proportion of influenza-like illness that resulted in antibiotic prescription was calculated. Of a total of 5,250 reported influenza-like illness visits, 606 (12%) patients were prescribed an antibiotic. According to the proportion of antibiotic prescriptions for presumed influenza physicians were classified into two categories. A rate of Յ16% was defined as "low prescriber"; a rate of Ͼ16% was considered "high prescriber." The cutoff was chosen according to the bimodal distribution of the prescriptions for UTI showing two peaks (Fig. 1 ). Physicians were not classified for their prescribing practice if they did not provide data on the use of antibiotics in influenza (n ϭ 93 prescriptions) or if they did not see more than 20 influenza patients between 2006 and 2008 (n ϭ 528 prescriptions).
Two geographic regions were defined according to language borders: the Latin part, comprising the French-and the Italian-speaking parts (the latter accounted for only 451 prescriptions), and the German part, which represents the German-speaking area. It is well recognized that there are sociocultural, socioeconomic, and political differences between the language regions. Repeated visits by the same patient could not be accounted for because reports of patients were anonymous.
Statistical analyses. All analyses were performed using STATA statistical software, version 10.0 (StatCorp, Texas). A P value of less than 0.05 (two-tailed) was considered statistically significant. A chi-square test was used to compare proportions. Predictors of antibiotic treatment with quinolone were evaluated by univariate analysis. Factors significantly contributing to the choice of quinolone were identified and incorporated into a multivariate logistic regression model. In the analyses we used logistic regression models based on robust standard errors that allowed the correlation of multiple episodes within a practice cluster. We checked for potential interactions, none of which added significantly to the model. Attitude of patients. In the majority of cases, patients adopted a neutral position regarding antibiotic treatment (86%). Patients in favor of antibiotic treatment (87%) were more often women compared to neutral patients (81%) (P Ͻ 0.001); 61% of "favoring" patients were younger than 65 years in contrast to 56% in nondemanding patients (P Ͻ 0.001).
RESULTS

Prescription of antibiotics.
Characteristics of physicians. Physicians were predominantly general practitioners (70%). The proportions of influenza-like illness visits that resulted in antibiotic prescriptions by physician are shown in Fig. 1 . Low prescribers accounted for 63% of all prescriptions, and 37% were prescribed by high prescribers.
Attitudes of physicians and their patients. The physician's prescribing practice was significantly associated with a patient's attitude favoring antibiotic treatment. The percentage of patients favoring antibiotic treatment increased with increasing prescribing rate of the treating physician (Table 1) .
Factors favoring quinolones. Several factors were associated with the choice of quinolones rather than TMP-SMX (Table 2) . According to unadjusted analysis, quinolones were more often prescribed to patients diagnosed with pyelonephritis (OR, 3.51; 95% CI, 2.67 to 4.61). Physicians with high prescribing rates were more likely to choose a quinolone (OR, 1.74; 95% CI, 1.10 to 2.74). In contrast, quinolones were less often prescribed to female patients (OR, 0.69; 95% CI, 0.54 to 0.89). In the multivariable 
DISCUSSION
Our study has two main findings. First, physicians favored quinolones in 78.5% over TMP-SMX as antibiotic therapy for UTI. Second, we found that physician and patient determinants significantly contributed to the choice between TMP-SMX and quinolones. According to recommendations, quinolones were more often chosen in patients diagnosed with pyelonephritis than in those diagnosed with cystitis (41, 44) .
We used a physician's antibiotic prescribing habits for influenza-like illness as a surrogate for a liberal attitude regarding the use of antibiotics. Interestingly, high prescribers also more often chose quinolone as the primary therapy in UTI. Thus, both for influenza-like illness and for UTI, high-prescribing physicians do not closely follow recommendations. Although the validity of the classification of different prescribing levels has not been independently evaluated, a Scandinavian study found that being a high prescriber was associated with issuing a broad-spectrum antibiotic prescription for respiratory infection (7) .
Various factors may influence a physician's antibiotic prescribing practices. Among them are patient pressure and practice location (43) . A financial incentive could also explain why a physician would possibly prescribe more antibiotics. Physicians' selfdispensing was shown to be associated with higher levels of antibiotic prescription rates for respiratory infection (17) .
Our study also found that female patients were more likely to be treated with TMP-SMX. This preference of TMP-SMX probably reflects the higher frequency of acute uncomplicated cystitis in younger women (16) . The primary choice of TMP-SMX is in accordance with guideline recommendations for uncomplicated cystitis (16, 44) . The difference between men and women may reflect the trend toward more complicated UTIs among men, including UTIs associated with prostatitis, which would favor the use of a quinolone in these cases. Old age, however, did not influ- ence the choice of the antibiotics in women or men, despite the frequency of comorbidities in elderly patients (13, 39) . Our study showed no difference between the Latin and German regions regarding prescribing patterns. Numerous studies have documented that the geographic setting where a physician practices can influence the choice of an antibiotic (5, 14, 21, 40) . Filippini et al. (6) demonstrated that Southwestern Switzerland, corresponding to the Latin part of Switzerland, had the highest outpatient consumption of antibiotics within Switzerland. But, when analyzing different antibiotic classes, they did not find a significant geographic pattern for quinolones, which agrees with our observation. The physician's specialty was also not found to be predictive for the use of different antibiotic classes in the treatment of UTI. In contrast, in the treatment of respiratory infections, physician specialty was described as a predictor for different prescribing habits (24, 40) .
There was also no association between the attitude of patients regarding antibiotic prescription and the choice of one antibiotic over the other. However, patients favoring antibiotics were more frequently seen by physicians with high prescribing practice. A number of studies have demonstrated that a physician's perception of patient expectations positively correlated with prescription rates (2, 4, 30) . Furthermore, the physician's perception of the patient's expectation more strongly predicted antibiotic prescribing than the patient's actual preferences, suggesting that physicians tend to overestimate patients' expectations (26) .
Patients in favor of antibiotic treatment were mainly females aged between 17 and 65 years. Young women may feel a pressure to get well as soon as possible. On the other hand, young women may seek medical attention with a greater level of suffering after unsuccessful attempts at self-managing their infection (29) . An attitude in favor of antibiotics has also been associated with decreased knowledge about antibiotics (25) .
Our study has a number of limitations. Selection of physicians for the Sentinel Surveillance Network ensures representativeness for geographic region and urban area as well as physician specialty, but participation of physicians is voluntary. A comparison between Sentinel physicians and all physicians practicing in Switzerland did not show significant differences. Nevertheless, we cannot exclude that antibiotic prescribing patterns differ between Sentinel and non-Sentinel physicians. The fact that the study considered only regularly reporting physicians may have affected the results, but the number of excluded physicians was small and most likely had no significant effect on the results. As all the data were gathered from the Sentinel physicians, we also studied the physician's perception of a patient's attitude favoring antibiotics. A more direct method would be to ask the patients themselves with a patient survey.
There were no data available on comorbidity and whether the patient presented with a complicated or uncomplicated cystitis. Age as a surrogate for complexity of infection was not associated with prescribing behavior. The survey also did not provide data on whether treatment was empirical or based on urine culture. Finally, we analyzed antibiotic prescriptions being aware that there may be a discrepancy in prescribed medication and consumed medication (15) .
Because we analyzed a large data set, small differences reached statistical significance. While one can question the clinical relevance of these differences, even small differences translate into a considerable consumption of antibiotics and should be considered relevant.
In conclusion, quinolones accounted for the major part of antibiotic prescriptions in outpatient UTI. We identified several physician and patient determinants contributing to the choice between TMP-SMX and quinolones. The preference of quinolones despite a guideline recommending TMP-SMX implies the need of interventions in order to improve quality of care. Several studies indicate that antibiotic prescribing behavior can be influenced by the implementation of such interventions (1, 8, 18, 19, 27, 31, 37) .
